First-principles calculations within the DFT are employed to investigate the relationship between the electronic structure and the unexpected features of the hexagonal cell parameters of YbAuIn 
I. INTRODUCTION
Among strongly correlated materials, Yb-containing intermetallics are particularly fascinating, because they display a variety of intriguing physical properties arising from the presence of the localized 4f states 1 two systems.
II. METHOD OF CALCULATION
The calculations have been carried out using the highly accurate full potential linearized augmented plane wave method (FP-LAPW) 26 within density functional theory (DFT) 27, 28 as implemented in the WIEN2k program 29 . The exchange and correlation potential was estimated by the local spin density approximation (LSDA) 30 , necessary for magnetic systems.
To overcome the inability of DFT to model localized states, on-site Coulomb interaction was added to the Yb 4f states using the "around-mean field" version (AMF) of the LSDA+U for- than 0.0001 Ry and 0.001e respectively. Scalar relativistic corrections were added and spinorbit coupling (SOC) was incorporated using second variational procedure 32 . With SOC included, the energy range in which eigenvalues were searched, was set from −9.0 to 7.0 Ry.
The calculations were carried out using the experimentally determined lattice parameters.
III. RESULTS AND DISCUSSIONS
The calculated band structure of YbAuIn is illustrated in fig. 2 Au (5d 10 6s 1 ) is replaced by Ge (3d 10 4s 2 4p 2 ) the number of valence electrons in the system increases, therefore the Fermi level is shifted up in energy. Because the Ge 3p band is not completely filled, the bands near E F (both below and above E F ) display significant Ge p character. Therefore, the upper Yb 4f -level, which was initially pinned at the E F , now lies below the top of Ge 3p band, becomes fully occupied just below the E F . Therefore, according to electronic structure calculations that include magnetic and relativistic effects as well as intra-atomic correlation, there is an essential difference between the two systems: 
